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DETAILED ACTION 

Claim Objections 

Claim 30 is objected to because of the following informalities: The word "prior" in line 1 
is incorrect. It should apparently be "period". Also, the word "form" in line 2 of claim 30 is 
incorrect. It should apparently be "from". 

Appropriate correction is required. 

Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S. C 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 31, 34, 36, and 37 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Rebeller et al. (US 4,320,050). 

The Rebeller reference discloses a method for extracting carotenoids such as p-carotene 
from plant material such as algae. The process comprises contacting the plant material with a 
single non-acidic organic solvent for a period of time sufficient to extract the carotenoids 
including p-carotene (e.g., 10 to 45 minutes). An extraction liquid solution comprising a solvent 
and solubilized carotenoids is recovered by filtration. The solvent is then evaporated from the 
extraction liquid solution to leave a residue that contains the carotenoids. The solvent recovered 
in the evaporation step may be reused. See col. 3, line 23 through col. 4, line 14. 
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Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

Claims 1, 3, 5, 9-17, and 49-52 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Rebeller et al. (US 4,320,050) in view of Surmatis (US 3,989,757) and Invention Certificate 
3302060/28 13 to Kazaryan et al. (hereinafter "Kazaryan"). 

The Rebeller reference discloses a method for extracting carotenoids such as P-carotene 
from plant material such as algae. The process comprises contacting the plant material with a 
single organic solvent for a period of time sufficient to extract the carotenoids including p- 
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carotene (e.g., 10 to 45 minutes). An extraction liquid solution comprising a solvent and 
solubilized carotenoids is recovered by filtration. The solvent is then evaporated from the 
extraction liquid solution to leave a residue that contains the carotenoids. The solvent recovered 
in the evaporation step may be reused. See col. 3, line 23 through col. 4, line 14. 

The Rebeller reference does not disclose the heating of the carotenoids for a time and 
temperature to isomerize the carotenoids and subsequently washing the isomerized product. The 
Rebeller reference also does not disclose the filter pore size range of claim 9 and does not 
disclose the claimed evaporation temperature. 

The Surmatis reference discloses that cis-carotenoids may be isomerized to trans- 
carotenoids by heating the cis-carotenoids for a time and at a temperature sufficient to cause 
isomerization. Temperatures above SOT are sufficient. Temperatures of about 50° to 120°C are 
preferred. Time of heating is not critical with 20 hours usually being sufficient. The 
isomerization of p-carotene is specifically disclosed. See col. 1, lines 56-60; col. 2, line 58 

through col. 3, line 24; and example 2. 

The Kazaryan reference discloses the washing of carotene with a cold solvent that is 
similar to the solvent (i.e., an alcohol) used in the process of Rebeller. See example 1, page 6. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the process of Rebeller by including the isomerization 
steps of Surmatis because trans isomers are generally more valuable than the cis isomers. 

Regarding the claimed temperatures and times of the isomerization, it would have been 
obvious to utilize the claimed temperatures and times because such conditions are disclosed as 
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not being critical as long as the temperature is greater than 50°C and therefore any conditions 
having temperatures greater than 50°C would be expected to result in isomerization. 

It also would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the combined teachings of Rebeller and Surmatis by 
washing as suggested by Kazaryan because pure crystals will be obtained. The temperature 
would necessarily be chosen so that crystals would be formed or so that crystals would not be 
lost through melting. Washing with the same solvent as is used in the extraction step is suggested 
since the solvent of Kazaryan is chemically and physically similar to the extraction solvent of 
Rebeller. Both solvents are alcohols. 

It also would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the process of Rebeller by utilizing the claimed filter pore 
size range because one would choose any pore size including that which is claimed as long as the 
pore size permits the recovery of an extraction solution of sufficient purity. 

It also would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the process of Rebeller by utilizing the claimed 
evaporation temperature because any elevated temperature would be effective as long as the 
temperature does not result in adverse or unwanted reactions. 

Claims 2, 4, and 6-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Rebeller et al. (US 4,320,050) in view of Surmatis (US 3,989,757) and Invention Certificate 
3302060/2813 to Kazaryan et al. (hereinafter "Kazaryan") as applied to claims 1 and 3 above, 
and further in view of Haigh (US 5,3 10,554). 
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The previously discussed references do not disclose the use of heptane solvent, the 
claimed algae starting material, or the removal of emulsifying agents. 

The Haigh reference discloses that carotenoids can be extracted from plant materials 
including Dunaliella salina. Haigh also discloses that heptane can be used as the solvent and also 
discloses an ultrafiltration step prior to extraction. See col. 3, line 38 through col. 4, line 4. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the previously discussed references by extracting 
carotenoids from the algae disclosed by Haigh because the algae is disclosed as containing p- 
carotene as does the algae disclosed by Rebeller. Therefore, the substitution of the algae of 
Haigh for that of Rebeller would result in the expectation of the recovery of P-carotene. 
Regarding the heptane solvent, it would have been obvious to one having ordinary skill in the art 
at the time the invention was made to have modified the process of Rebeller by utilizing heptane 
as a solvent as suggested by Haigh because it is disclosed as being effective in extracting 
carotenoids and because it falls within the general class of solvents (i.e., light organic solvent 
that is easy to recover) disclosed by Rebeller. 

It also would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the process of Rebeller by subjecting the plant material to 
ultrafiltration as suggested by Haigh because the plant material will be dewatered. This step 
would necessarily remove emulsifying agents. 

Claims 18-23 are rejected under 35 U.S.C. 103(a) as being unpatentable over Rebeller et 
al. (US 4,320,050) in view of Surmatis (US 3,989,757), Invention Certificate 3302060/2813 to 
Kazaryan et al. (hereinafter "Kazaryan") and Haigh (US 5,3 10,554). 
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The Rebeller reference discloses a method for extracting carotenoids such as P-carotene 
from plant material such as algae. The process comprises contacting the plant material with a 
single organic solvent for a period of time sufficient to extract the carotenoids including 0- 
carotene (e.g., 10 to 45 minutes). An extraction liquid solution comprising a solvent and 
solubilized carotenoids is recovered by filtration. The solvent is then evaporated from the 
extraction liquid solution to leave a residue that contains the carotenoids. The solvent recovered 
in the evaporation step may be reused. See col. 3, line 23 through col. 4, line 14. 

The Rebeller reference does not disclose the heating of the carotenoids for a time and 
temperature to isomerize the carotenoids and subsequently washing the isomerized product. The 
Rebeller reference also does not disclose the claimed evaporation temperature, does not disclose 
ultrafiltration, does not disclose the specifically claimed algae, and does not disclose a heptane 
solvent. 

The Surmatis reference discloses that cis-carotenoids may be isomerized to trans- 
carotenoids by heating the cis-carotenoids for a time and at a temperature sufficient to cause 
isomerization. Temperatures above 50°C are sufficient. Temperatures of about 50° to 120°C are 
preferred. Time of heating is not critical with 20 hours usually being sufficient. The 
isomerization of P-carotene is specifically disclosed. See col. 1, lines 56-60; col. 2, line 58 

through col. 3, line 24; and example 2. 

The Kazaryan reference discloses the washing of carotene with a cold solvent that is 
similar to the solvent (i.e., an alcohol) used in the process of Rebeller. See example 1, page 6. 
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The Haigh reference discloses that carotenoids can be extracted from plant materials 
including Dunaliella salina. Haigh also discloses that heptane can be used as the solvent and also 
discloses an ultrafiltration step prior to extraction. See col. 3, line 38 through col. 4, line 4. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the process of Rebeller by including the isomerization 
steps of Surmatis because trans isomers are generally more valuable than the cis isomers. 

Regarding the claimed temperatures and times of the isomerization, it would have been 
obvious to utilize the claimed temperatures and times because such conditions are disclosed as 
not being critical as long as the temperature is greater than 50°C and therefore any conditions 

r 

having temperatures greater than 50°C would be expected to result in isomerization. 

It also would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the combined teachings of Rebeller and Surmatis by 
washing as suggested by Kazaryan because pure crystals will be obtained. The temperature 

i 

would necessarily be chosen so that crystals would be formed or so that crystals would not be 
lost through melting. Washing with the same solvent as is used in the extraction step is suggested 
since the solvent of Kazaryan is chemically and physically similar to the extraction solvent of 
Rebeller. Both solvents are alcohols. 

It also would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the process of Rebeller by utilizing the claimed 
evaporation temperature because any elevated temperature would be effective as long as the 
temperature does not result in adverse or unwanted reactions. 
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It also would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the Rebeller process by extracting carotenoids from the 
algae disclosed by Haigh because the algae is disclosed as containing (3-carotene as does the 
algae disclosed by Rebeller. Therefore, the substitution of the algae of Haigh for that of Rebeller 
would result in the expectation of the recovery of p-carotene. Regarding the heptane solvent, it 
would have been obvious to one having ordinary skill in the art at the time the invention was 
made to have modified the process of Rebeller by utilizing heptane as a solvent as suggested by 
Haigh because it is disclosed as being effective in extracting carotenoids and because it falls 
within the general class of solvents (i.e., light organic solvent that is easy to recover) disclosed 
by Rebeller. 

It also would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the process of Rebeller by subjecting the plant material to 
ultrafiltration as suggested by Haigh because the plant material will be dewatered. This step 
would necessarily remove emulsifying agents. 

Claims 24-26 are rejected under 35 U.S.C. 103(a) as being unpatentable over Surmatis 
(US 3,989,757). 

The Surmatis reference discloses that cis-carotenoids may be isomerized to trans- 
carotenoids by heating the cis-carotenoids for a time and at a temperature sufficient to cause 
isomerization. Temperatures above 50°C are sufficient. Temperatures of about 50° to 120°C are 
preferred. Time of heating is not critical with 20 hours usually being sufficient. The 
isomerization of p-carotene is specifically disclosed. See col. 1, lines 56-60; col. 2, line 58 
through col. 3, line 24; and example 2. 
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The Surmatis reference does not disclose the initial and reduced temperatures as claimed. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the process of Surmatis and utilize the claimed 
temperatures and times because temperatures and times are disclosed as not being critical as long 
as the temperature is greater than 50°C and therefore any conditions having temperatures greater 
than 50°C would be expected to result in isomerization. 

Claims 27, 29, and 30 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Rebeller et al. (US 4,320,050) in view of Surmatis (US 3,989,757) and Invention Certificate 
3302060/2813 to Kazaryan et al. (hereinafter "Kazaryan"). 

The Rebeller reference discloses a method for extracting carotenoids such as P-carotene 
from plant material such as algae. The process comprises contacting the plant material with a 
single organic solvent for a period of time sufficient to extract the carotenoids including P- 
carotene (e.g , 10 to 45 minutes). An extraction liquid solution comprising a solvent and 
solubilized carotenoids is recovered by filtration. The solvent is then evaporated from the 
extraction liquid solution to leave a residue that contains the carotenoids. The solvent recovered 
in the evaporation step may be reused. See col. 3, line 23 through col. 4, line 14. 

The Rebeller reference does not disclose the heating of the carotenoids for a time and 
temperature to isomerize the carotenoids and subsequently washing the isomerized product. 

The Surmatis reference discloses that cis-carotenoids may be isomerized to trans- 
carotenoids by heating the cis-carotenoids for a time and at a temperature sufficient to cause 
isomerization. Temperatures above 50°C are sufficient. Temperatures of about 50° to 120°C are 
preferred. Time of heating is not critical with 20 hours usually being sufficient. The 
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isomerization of P-carotene is specifically disclosed. See col. 1, lines 56-60; col. 2, line 58 

through col. 3, line 24; and example 2. 

The Kazaryan reference discloses the washing of carotene with a cold solvent that is 
similar to the solvent (i.e., an alcohol) used in the process of Rebeller. See example 1, page 6. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the process of Rebeller by including the isomerization 
steps of Surmatis because trans isomers are generally more valuable than the cis isomers. 

It also would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the combined teachings of Rebeller and Surmatis by 
washing as suggested by Kazaryan because pure crystals will be obtained. The temperature 
would necessarily be chosen so that crystals would be formed or so that crystals would not be 
lost through melting. Washing with the same solvent as is used in the extraction step is suggested 
since the solvent of Kazaryan is chemically and physically similar to the extraction solvent of 
Rebeller. Both solvents are alcohols. 

Claim 28 is rejected under 35 U.S.C. 103(a) as being unpatentable over Rebeller et al. 
(US 4,320,050) in view of Surmatis (US 3,989,757) and Invention Certificate 3302060/2813 to 
Kazaryan et al. (hereinafter "Kazaryan") as applied to claim 27 above, and further in view of 
Haigh (US 5,310,554). 

The previously discussed references do not disclose the use of a heptane solvent. 

The Haigh reference discloses that heptane can be used as the solvent in the extraction of 
carotenoids from plant materials. See col. 3, line 38 through col. 4, line 4. 
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It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the previously discussed references by utilizing heptane as 
a solvent as suggested by Haigh because it is disclosed as being effective in extracting 
carotenoids and because it falls within the general class of solvents (i.e., light organic solvent 
that is easy to recover) disclosed by Rebeller. 

Claims 40-42 are rejected under 35 U.S.C. 103(a) as being unpatentable over Rebeller et 
al. (US 4,320,050). 

The Rebeller reference discloses a method for extracting carotenoids such as P-carotene 
from plant material such as algae. The process comprises contacting the plant material with a 
single non-acidic organic solvent for a period of time sufficient to extract the carotenoids 
including P-carotene (e.g., 10 to 45 minutes). An extraction liquid solution comprising a solvent 
and solubilized carotenoids is recovered by filtration. The solvent is then evaporated from the 
extraction liquid solution to leave a residue that contains the carotenoids. The solvent recovered 
in the evaporation step may be reused. See col. 3, line 23 through col. 4, line 14. 

The Rebeller reference also does not disclose the filter pore size range of claim 40 and 
does not disclose the claimed evaporation temperature. 

It also would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the process of Rebeller by utilizing the claimed filter pore 
size range because one would choose any pore size including that which is claimed as long as the 
pore size permits the recovery of an extraction solution of sufficient purity. 

It also would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the process of Rebeller by utilizing the claimed 
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evaporation temperature because any elevated temperature would be effective as long as the 
temperature does not result in adverse or unwanted reactions. 

Claims 32 and 43-48 are rejected under 35 U.SC. 103(a) as being unpatentable over 
Rebeller et al. (US 4,320,050) in view of Surmatis (US 3,989,757) and Invention Certificate 
3302060/2813 to Kazaryan et al. (hereinafter "Kazaryan"). 

The Rebeller reference discloses a method for extracting carotenoids such as p-carotene 
from plant material such as algae. The process comprises contacting the plant material with a 
single non-acidic organic solvent for a period of time sufficient to extract the carotenoids 
including P-carotene (e.g., 10 to 45 minutes). An extraction liquid solution comprising a solvent 
and solubilized carotenoids is recovered by filtration. The solvent is then evaporated from the 
extraction liquid solution to leave a residue that contains the carotenoids. The solvent recovered 
in the evaporation step may be reused. See col. 3, line 23 through col, 4, line 14. 

The Rebeller reference does not disclose the heating of the carotenoids for a time and 
temperature to isomerize the carotenoids and subsequently washing the isomerized product. 

The Surmatis reference discloses that cis-carotenoids may be isomerized to trans- 
carotenoids by heating the cis-carotenoids for a time and at a temperature sufficient to cause 
isomerization. Temperatures above 50°C are sufficient. Temperatures of about 50° to 120°C are 
preferred. Time of heating is not critical with 20 hours usually being sufficient. The 
isomerization of P-carotene is specifically disclosed. See col. 1, lines 56-60; col. 2, line 58 

through col. 3, line 24; and example 2. 

The Kazaryan reference discloses the washing of carotene with a cold solvent that is 
similar to the solvent (i.e., an alcohol) used in the process of Rebeller. See example 1, page 6. 
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It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the process of Rebeller by including the isomerization 
steps of Surmatis because trans isomers are generally more valuable than the cis isomers. 

It also would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the process of Surmatis and utilize the claimed 
temperatures and times because temperatures and times are disclosed as not being critical as long 
as the temperature is greater than 50°C and therefore any conditions having temperatures greater 
than 50°C would be expected to result in isomerization. 

It also would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the combined teachings of Rebeller and Surmatis by 
washing as suggested by Kazaryan because pure crystals will be obtained. The temperature 
would necessarily be chosen so that crystals would be formed or so that crystals would not be 
lost through melting. Washing with the same solvent as is used in the extraction step is suggested 
since the solvent of Kazaryan is chemically and physically similar to the extraction solvent of 
Rebeller. Both solvents are alcohols. 

Claims 33, 35, 38, and 39 are rejected under 35 U.S:C. 103(a) as being unpatentable over 
Rebeller et al. (US 4,320,050) in view of Haigh (US 5,3 10,554). 

The Rebeller reference discloses a method for extracting carotenoids such as p-carotene 
from plant material such as algae. The process comprises contacting the plant material with a 
single non-acidic organic solvent for a period of time sufficient to extract the carotenoids 
including p-carotene (e.g., 10 to 45 minutes). An extraction liquid solution comprising a solvent, 
and solubilized carotenoids is recovered by filtration. The solvent is then evaporated from the 
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extraction liquid solution to leave a residue that contains the carotenoids. The solvent recovered 
in the evaporation step may be reused. See col. 3, line 23 through col. 4, line 14. 

The Rebeller reference does not disclose ultrafiltration, does not disclose the specifically 
claimed algae, and does not disclose a heptane solvent. 

The Haigh reference discloses that carotenoids can be extracted from plant materials 
including Dunaliella salina. Haigh also discloses that heptane can be used as the solvent and also 
discloses an ultrafiltration step prior to extraction. See col. 3, line 38 through col. 4, line 4. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the Rebeller process by extracting carotenoids from the 
algae disclosed by Haigh because the algae is disclosed as containing p-carotene as does the 
algae disclosed by Rebeller. Therefore, the substitution of the algae of Haigh for that of Rebeller 
would result in the expectation of the recovery of P-carotene. Regarding the heptane solvent, it 
would have been obvious to one having ordinary skill in the art at the time the invention was 
made to have modified the process of Rebeller by utilizing heptane as a solvent as suggested by 
Haigh because it is disclosed as being effective in extracting carotenoids and because it falls 
within the general class of solvents (i.e., light organic solvent that is easy to recover) disclosed 
by Rebeller. 

It also would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the process of Rebeller by subjecting the plant material to 
ultrafiltration as suggested by Haigh because the plant material will be dewatered. This step 
would necessarily remove emulsifying agents. 
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Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. The prior art not relied upon discloses carotenoid recovery processes. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Walter D. Griffin whose telephone number is (571) 272-1447. 
The examiner can normally be reached on Monday-Friday 6:30 to 4:00 with alternate Fridays 
off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner' s 
supervisor, Glenn Caldarola can be reached on (571) 272-1444. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Walter D. Griffin 
Primary Examiner 
Art Unit 1764 

WG 

February 20, 2004 



